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(57) [Abstract ] 

(There is an amendment. ) 

[Objective ] 

selectivity to be high vis-a-vis cancer cell , being effective, 
vis-a-vis solid tumor furthermore low toxicity it offers 
antitumor agent . 

[C onstitution ] 

Below-mentioned Formula (1) or (2) 



(2) HI 




{In Formula, as for Z<sup>K/sup>, Z<sup>2</sup>, as for 
R<sup>K/sup> such as hydrogen atom , halogen atom , 
lower alkyl group ;al -ammo acid residue , basis etcof 
below-mentioned formula, } 



-C- (CH = OH) rt ^ x X 2 1 



II 

0 



X 1 , X\ X 3 li7K*JST , OH tji£\ n It 0-2. R 2 



As forX<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup>, as 
for n 0 - 2, as for R<sup>2</sup>, as for the Y halogen atom , 
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Claims 

TiH-«a(i) 




[lb 2] 



allene sulfonyloxy group etc is shown) with those optical 
isomer , and pharmacologically acceptable salt . of pyrrolo 
carbazole derivative , which is displayed such as protecting 
group of hydrogen atom , hydroxy group such as hydrogen 
atom , OH 

[Claim (s )] 
[Claim 1 ] 

Below-mentioned General Formula (1) 
[Chemical Formula 1 ] 



(D 



Or below-mentioned General Formula (2) 
[Chemical Formula 2 ] 
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f^W^s c,~c 4 ©fi«7;i/*;i/*« c,~c 4 0 
1*0 



[lb 3] 



a. 



(In Formula, as for Z<sup>l</sup>, Z<sup>2</sup> 
becoming independent mutually, as for lower alkoxy group . 
R<sup>K/sup> of lower alkyl group , 
C<sub»K/sub»~C<sub>4</sub> of hydrogen atom , halogen 
atom , C<sub>K/sub>~C<sub>4</sub> the;al -amino acid 
residue or, ) 

[Chemical Formula 3 ] 



-c 
II 

0 



(CH-CH)„-Q^ 
X3 



(x 1 , x 2 , x 3 liSlci(iVz:LT7K*llT , oh, or 3 

(D Ci~c 6 <z>ffiHR7;i>*;i>S, BStefi/cn-rt 
ja^u-^a), ocor 3 (r 3 ch 
o,no 2 o 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup> 
becoming independent mutually, hydrogen atom , OH, 
OR<sup>3</sup> (As for R<sup>3</sup> lower alkyl group , 
optionally substitutable aryl group of 
C<sub>l</sub>~C<sub>6</sub> of optionally substitutable 
straight or branched ), the 0C0R<sup>3</sup> (As for 
R<sup>3</sup> same as description above), CHO, 
NO<sub>2</sub>, ) 

[Chemical Formula 4 ] 



Page 5 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1996034787A 



1996-2-6 



r* 

R 5 



R* 

COR 5 



/R 4 

" N ^C0 2 R 3 



(R 3 ItwiBitmC^). R 4 Rtf R 5 \£K\z&±l 



[lb 5] 



(As for R<sup>3</sup> being same as description above, as 
for R<sup>4</sup> and R<sup>5</sup> becoming 
independent mutually, it shows lower alkyl group , optionally 
substitutable aryl group of the 
C<sub>K/sub>~C<sub>6</sub> of hydrogen atom , 
optionally substitutable straight or branched . ) 



[Chemical Formula 5 ] 



- N 




(x\ x\ x 6 li£[^4±z:LT7K*JIT . or 3 (r 3 



(As for X<sup>4</sup>, X<sup>5</sup>, X<sup>6</sup> 
becoming independent mutually, hydrogen atom , 
OR<sup>3</sup> (As for R<sup>3</sup> same as 
description above), or ) 

[Chemical Formula 6 ] 
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lit 8] [Chemical Formula 8 



-NHCON 



R5 



(R\ R 5 li.m\Ht^\C). n li 0-2 ^nr^t). (As for R<sup>4</sup>, R<sup>5</sup> same as description 

above) n shows 0 - 2. ) 

lit 9] [Chemical Formula 9 ] 



(X',X 2 St>* X 3 liftulEtlslC'efoy.X 7 !* 0,S (As for X<sup>K/sup>, X<sup>2</sup> and 

^7cl£ NH $-^L, X s li CH ^fcli N 1t7F~f)^ X<sup>3</sup> being same as description above, asfor 

X<sup>7</sup> it shows O, S or NH, X<sup>8</sup> shows 

theCHorN. ) 

[ it 1 0] [Chemical Formula 1 0 ] 
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II * 
0 



(x\x\x : 

X 10 ttSICi 



ffiSL-T CH Sfcli N 



d. 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup> 
and X- sup 8- sup being same as description above, as For 
X<sup>9</sup> and X<sup>10</sup> becoming independent 
mutually, it shows CH or N. ) 

[Chemical Formula 1 1 ] 

II A 

0 



(x 1 , x\ x 3 &is x 7 itmaitmcT&y , x 11 & 

Ti X 12 liSICttilLT CH f-fcl* N 



[lb 12] 



(As For X<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup> 
and X<sup>7</sup> being same as description above, asfor 
X<sup>l K/sup> and X<sup>12</sup> becoming 
independent mutually, it shows CH or N. ) 

[Chemical Formula 12 ] 
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-R' 



X 



a,b,c^tzltd^t). 



lit 13] 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>7</sup> 
and X<sup>8</sup> being same as description above, asfor 
R<sup>6</sup> it shows type a, b, c or d. ) 

[Chemical Formula 1 3 ] 




(x 1 , x 2 , x\ x\ x 6 , x 7 RU x 8 liftufEtlsli;-?? 

fel-J » X 13 It 0,S NH £jpU X 14 I* CH £ 



9- 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>4</sup>, 
X<sup>5</sup>, X<sup>6</sup>, X<sup>7</sup> and 
X<sup>8</sup> being same as description above, asfor 
X<sup>13</sup> it shows O, S or NH, X<sup>14</sup> 
shows the CH or N.) 

[Chemical Formula 14 ] 

-c-w-c- 
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(W it. -(CH 2 ) m -, -(CH 2 ) m -Z 3 -(CH 2 ) n -*7cl£) (As for W, - (CH<sub>2</sub> ) <sub>m</sub>-, - 

(CH<sub>2^sub> ) <sub>m</sub>-Z<sup>3</sup>- 
(CH<sub>2</sub> ) <sub>n</sub>- or ) 

[It 15] [Chemical Formula 15 ] 



H H 



H H 



ZZT? Z 3 li S,0,NH m &tf n (iSICtt 

£LT(M6-Cfc<5)£, 

r 2 i*7mm=F. 7^mcDmm^tzit±#m 

Yli/NP^JIT , 7b>7JU7t-N- 

[11**2] 
TIE-fSiC(3) 
[lb 16] 



It shows. 

Z<sup>3</sup> shows S, O, NH here, m and n is becoming 
indcpcndcntmutually, 0 - 16. ) 

As for R<sup>2</sup> with protecting group or in-vivo of 
hydrogen atom . hydroxy group dcgradablc siibstituenl , 

Y shows halogen atom , allene sulfonyloxy group , lower 
alkane sulfonyloxy group . haloalkanc sulfonyloxy group or 
azido group . ) With those optical isomer , and 
pharmacologically acceptable salt . of pyrrolo carbazole 
derivative , which is displayed 

[Claim 2 ] 

Below-mentioned general formula (3) 
[Chemical Formula 1 6 ] 
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R 7 

f>W^=f; Ci~C 4 (Dm&7J\s*J\s&. C,~C 4 CD 
vKS£^)T?Sfr£ti&epp*;u/\V-;i/ 

*in<*. 



[M#*3] 
TIB-«S(4) 
[lb 17] 



1996-2-6 



(3) 



pyrrolo carbazole intermediate . which is displayed with (In 
Formula, as for Z<sup>K/sup>, Z<sup>2</sup> becoming 
independent mutually, as for lower alkoxy group , 
R<sup>7</sup> of lower alkyl group , 
C<sub>l</sub>~C<sub>4</sub> of hydrogen atom , halogen 
atom . ('■ sub I sub I sub 4- sub protecting group of 
hydrogen atom or the amino group , as for R<sup>8</sup> 
protecting group of hydrogen atom or hydroxy group , as for 
Y it shows halogen atom , allene sulfonyloxy group , lower 
alkane sulfonyloxy group , haloalkane sulfonyloxy group or 
azido group . ) 

[Claim 3 ] 

Below-mentioned general formula (4) 
[Chemical Formula 17 ] 
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(4) 



fyWfts Ci~c 4 ©fi«7;i/*;i/*« c,~c 4 © 



[M*«4] 

TIB-txiC(3a) 
[lb 18] 



[shikuropuropapirorokarubazooru ] intermediate . which is 
displayed with (In Formula, as for Z<sup>K/sup>, 
Z<sup>2</sup> becoming independent mutually, the lower 
alkoxy group , R<sup>7</sup> of lower alkyl group , 
C<sub»K/sub»~C<sub>4</sub> of hydrogen atom , halogen 
atom , C<sub>K/sub>~C<sub>4</sub> shows protecting 
group of hydrogen atom or the amino group . ) 

[Claim 4] 

Below-mentioned General Formula (3 a) 
[Chemical Formula 18 ] 
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(3a) 



C,~C 4 (Dm&7J\s*J\s&. C,~C 4 <D 
«*3**l*<b*«l*)WfiHlLrTIH-|ftS(3b) 




deprotection doing compound w hich is displayed willi (In 
Formula, as for Z<sup>K/sup>, Z<sup>2</sup> becoming 
independent mutually, as for lower alkoxy group , 
R<sup>9</sup> of lower alkyl group , 
C<sub>K/sub>~C<sub>4</sub> of hydrogen atom , halogen 
atom , C<sub>l</sub>~C<sub>4</sub> protecting group of 
amino group , as for the Y it shows halogen atom , allene 
sulfonyloxy group . lower alkanc sulfonyloxy group , 
haloalkane sulfonyloxy group or azido group . ) 
thebelow-mentioned General Formula (3 b ) 

[Chemical Formula 19] 



(3 b) 
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<bf-6-i*W«t-r*TIB-»a(la) 



[lb 20] 



Below-mentioned General Formula which designates that it 
makes compound or its salt which is displayed with (In 
Formula, as for Y, Z<sup>K/sup> and Z<sup>2</sup> same 
as description above), acylation does this compound as 
feature(l a ) 

[Chemical Formula 20 ] 




(1 a) 



[ft 21] 



(In Formula, as for R<sup>K/sup>;al -amino acid residue 



[Chemical Formula 21 ] 



-C- (CH=CH) 
0 




(x 1 , x\ x 3 liS[ctt±z:LT7K*IST , oh, or 3 
(R 3 [*Bft$;hTL*-C : fc,«fcl*itm*fc(*#«tt 
<d Ci~c 6 <z>ffiHR7;i>*;i>a» B$i£tiT^Tt 

cfeL , '7 l J-^a),OCOR 3 (R 3 Itifit&tmCVfo 
•J), CHO, N0 2 , ) 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup> 
becoming independent mutually, hydrogen atom , OH, 
OR<sup>3</sup> (As for R<sup>3</sup> lower alkyl group , 
optionally substitutable aryl group of 
C<sub>l</sub>~C<sub>6</sub> of optionally substitutable 
straight or branched ), the OCOR<sup>3</sup> (As for 
R<sup>3</sup> same as description above being ), CHO, 
NO<sub>2</sub>, ) 

[Chemical Formula 22 ] 
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r* 

R 5 



R* 

COR 5 



/R 4 

" N ^C0 2 R 3 



(R 3 ItwiBitmC^). R 4 Rtf R 5 \£K\z&±l 



[lb 23] 



(As for R<sup>3</sup> being same as description above, as 
for R<sup>4</sup> and R<sup>5</sup> becoming 
independent mutually, it shows lower alkyl group , optionally 
substitutable aryl group of the 
C<sub>K/sub>~C<sub>6</sub> of hydrogen atom , 
optionally substitutable straight or branched . ) 

[Chemical Formula 23 ] 



- N 




(x\ x\ x 6 li£[^4±z:LT7K*JIT . or 3 (r 3 



(As for X<sup>4</sup>, X<sup>5</sup>, X<sup>6</sup> 
becoming independent mutually, hydrogen atom , 
OR<sup>3</sup> (As for R<sup>3</sup> same as 
description above), or ) 

[Chemical Formula 24 ] 
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[ it 26] [Chemical Formula 26 ] 



-NHCON 



R5 



(R\ R 5 liHijgE<!:|5lC). n li 0-2 £71^). (As for R<sup>4</sup>, R<sup>5</sup> same as description 

above) n shows 0 - 2. ) 

lit 27] [Chemical Formula 27 ] 



(X',X 2 St>* X 3 liHUfB<!:|sli:T?fey,X 7 li 0,S (As for X<sup>K/sup>, X<sup>2</sup> and 

^fcli NH $-^L, X s li CH ^fcli N X<sup>3</sup> being same as description above, asfor 

X<sup>7</sup> it shows O, S or NH, X<sup>8</sup> shows 

theCHorN. ) 

lit 28] [Chemical Formula 28 ] 
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II * 
0 



(x\x\x : 

X 10 ttSICi 



ffiSUT CH Sfcli N 



d. 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup> 
and X- sup 8- sup being same as description above, as For 
X<sup>9</sup> and X<sup>10</sup> becoming independent 
mutually, it shows CH or N. ) 

[Chemical Formula 29 ] 

II A 
0 



(x 1 , x\ x 3 x 7 tenMEctPC-e&y . x 11 R 

Ti X 12 liSICttilLT CH f-fcl* N 



[lb 30] 



(As For X<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup> 
and X<sup>7</sup> being same as description above, asfor 
X<sup>l K/sup> and X<sup>12</sup> becoming 
independent mutually, it shows CH or N. ) 

[Chemical Formula 30 ] 
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-R' 



X 



a,b,c^tzltd^t). 



[lb 31] 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>7</sup> 
and X<sup>8</sup> being same as description above, asfor 
R<sup>6</sup> it shows type a, b, c or d. ) 

[Chemical Formula 31 ] 




(x 1 , x 2 , x\ x\ x 6 , x 7 RU x 8 liftufEtlsli;-?? 

fel-J » X 13 It 0,S NH £jpU X 14 I* CH £ 

tzltN&TH?) 



9- 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>4</sup>, 
X<sup>5</sup>, X<sup>6</sup>, X<sup>7</sup> and 
X<sup>8</sup> being same as description above, asfor 
X<sup>13</sup> it shows O, S or NH, X<sup>14</sup> 
shows the CH or N.) 

[Chemical Formula 32 ] 

-c-w-c- 
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(W 14, -(CH 2 ) m -, -(CH 2 ) m -Z 3 -(CH 2 ) n -*7cl4) 



(As for W, - (CH<sub>2</sub> ) <sub>m</sub>-, - 
(CH<sub>2</sub> ) <sub>m</sub>-Z<sup>3</sup>- 
(CH<sub>2</sub> ) <sub>n</sub>- or ) 

[Chemical Formula 33 ] 



H 



N- 
H 



ZZH Z 3 14 S,0,NH m RU n I4£l~ffi 

±LLX 0-16 -?£>&)£. Y. Z 1 & z 2 l4HUfE<t|5l 




It shows. 

Z<sup>3</sup> shows S, O, NH here, m and n is becoming 
independentmutually, 0 - 16. ) As for Y, Z<sup>K/sup> and 
Z<sup>2</sup> same as description above) with 
manufacturing method . of compound which is displayed 

[Claim 5 ] 

Below-mentioned General Formula (la) 
[Chemical Formula 34 ] 



(1 a) 



fisWsl-. d~c 4 <z>ffiHR7;i>*;i>S. c,~c 4 <d 



(In Formula, as for Z<sup>l</sup>, Z<sup>2</sup> 
becoming independent mutually, as for lower alkoxy group , 
R<sup>l</sup> of lower alkyl group , 
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-C 
II 
0 



1996-2-6 

C<sub>l</sub>~C<sub>4</sub> of hydrogen atom , halogen 
atom , C<sub>l</sub>~C<sub>4</sub> the;al -amino acid 
residue or, ) 

[Chemical Formula 35 ] 



(CH = CH) n H( 




(x 1 . x\ x 3 liSl^ffitz:LT7k*)IT. oh. or 3 

(r 3 \m&£hT^Ti<s;^w.mi£tzizMm 

J;L^7 l J-;^a). OCOR 3 (R 3 l£Mt?.tm£T;fo 
y>« CHO, N0 2 , ) 



lit 36] 

N R 5 



(As for X<sup>l</sup>, X<sup>2</sup>, X<sup>3</sup> 
becoming independent mutually, hydrogen atom , OH, 
OR<sup>3</sup> (As for R<sup>3</sup> lower alkyl group , 
optionally substitutable aryl group of 
C<sub>K/sub>~C<sub>6</sub> of optionally substitutable 
straight or branched ), the OCOR<sup>3</sup> (As for 
R<sup>3</sup> same as description above being ), CHO, 
NO<sub>2</sub>, ) 

[Chemical Formula 36 ] 



.R+ 
COR 5 



/R* 
" N ^C0 Z R 3 



(r 3 immmcv&v. r 4 r 5 lisi^is 
\£ftmH(D c,~c 6 0)fitt7;i/*;i/», 



(As for R<sup>3</sup> being same as description above, as 
for R<sup>4</sup> and R<sup>5</sup> becoming 
independent mutually, it shows lower alkyl group , optionally 
substitutable aryl group of the 
C<sub>l</sub>~C<sub>6</sub> of hydrogen atom , 
optionally substitutable straight or branched . ) 

[Chemical Formula 37 ] 
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(As for X<sup>4</sup>, X<sup>5</sup>, X<sup>6</sup> 
becoming independent mutually, hydrogen atom , 
OR<sup>3</sup> (As for R<sup>3</sup> same as 
description above), or ) 

[Chemical Formula 38 ] 



(X\ X\ X 6 liSl^ttiLLT7k*)IT. OR 3 (R 3 
Ut 38] 
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[ it 40] [Chemical Formula 40 ] 



-NHC0N 



R5 



(R\ R 5 li.m\Ht^\C). n li 0-2 ^nr^t). (As for R<sup>4</sup>, R<sup>5</sup> same as description 

above) n shows 0 - 2. ) 

lit 41] [Chemical Formula 41 ] 



(X\X 2 RU X 3 liHUfB<!:|sli:T?fey,X 7 li 0,S (As for X<sup>K/sup>, X<sup>2</sup> and 

^7cl£ NH $-^L, X s li CH ^fcli N X<sup>3</sup> being same as description above, asfor 

X<sup>7</sup> it shows O, S or NH, X<sup>8</sup> shows 

theCHorN. ) 

lit 42] [Chemical Formula 42 ] 
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II * 
0 



(x\x\x : 

X 10 ttSICi 



ffiSUT CH Sfcli N 



d. 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup> 
and X<sup>8</sup> being same as description above, asfor 
X<sup>9</sup> and X<sup>10</sup> becoming independent 
mutually, it shows CH or N. ) 

[Chemical Formula 43 ] 

ii A 
o 



(X 1 , x\ x 3 RJS x 7 ItwSaltmCT&MsX 11 R 

Ti X 12 liSICttilLT CH f-fcl* N &iik?) % 



lit 44] 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup> 
and X<sup>7</sup> being same as description above, asfor 
X<sup>l K/sup> and X<sup>12</sup> becoming 
independent mutually, it shows CH or N. ) 

[Chemical Formula 44 ] 
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-R' 



X 



a,b,c^tzltd^t). 



lit 45] 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>7</sup> 
and X<sup>8</sup> being same as description above, asfor 
R<sup>6</sup> it shows type a, b, c or d. ) 

[Chemical Formula 45 ] 




(x 1 , x 2 , x\ x\ x 6 , x 7 RU x 8 liftufEtlsli;-?? 

fel-J » X 13 It 0,S NH £jpU X 14 I* CH £ 

tzltN&TH?) 



9- 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>4</sup>, 
X<sup>5</sup>, X<sup>6</sup>, X<sup>7</sup> and 
X<sup>8</sup> being same as description above, asfor 
X<sup>13</sup> it shows O, S or NH, X<sup>14</sup> 
shows the CH or N.) 

[Chemical Formula 46 ] 

-c-w-c- 
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(W \t % -(CH 2 ) m -, -(CH 2 ) m -Z 3 -(CH 2 ) n -£fcl£) 



(As for W, - (CH<sub>2</sub> ) <sub>m</sub>-, - 
(CH<sub>2</sub> ) <sub>m</sub>-Z<sup>3</sup>- 
(CH<sub>2</sub> ) <sub>n</sub>- or ) 



H 



[Chemical Formula 47 ] 

H 



H 



H 



ZZV Z 3 li S,0,NH m Rtf n (iSlcft 

3 L/C 0-16 -Cfc*)*. Y li/\Pf>JgT. 7b 

Ct*W«t«TIB-*a(lb) 
[lb 48] 




It shows. 

Z<sup>3</sup> shows S, 0, NH here, m and n is becoming 
independentmutually, 0 - 1 6. ) Y shows halogen atom , allene 
sulfonyloxy group , lower alkane sulfonyloxy group , 
haloalkane sulfonyloxy group or azido group . ) With hydroxy 
group of compound which is displayed with in-vivo the 
degradable below-mentioned General Formula which 
designates that it protects with substituent as feature (1 b ) 

[Chemical Formula 48 ] 



(1b) 



manufacturing method . of compound which is displayed with 
(In Formula, R<sup>10</sup> degradable to show substituent 
with in-vivo , asfor R<sup>K/sup>, Y, Z<sup>K/sup> and 
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Z<sup>2</sup> same as description above) 
[Claim 6] 

Below-mentioned General Formula (1 a ) 
[Chemical Formula 49 ] 



(1 a) 



? % sM*s Q~c 4 ©fi«7;i/*;i/*« c,~c 4 <d 

I*) 



(In Formula, as for Z<sup>l</sup>, Z<sup>2</sup> 
becoming independent mutually, as for lower alkoxy group , 
R<sup>K/sup> of lower alkyl group , 
C<sub>K/sub>~C<sub>4</sub> of hydrogen atom , halogen 
atom , C<sub>K/sub>~C<sub>4</sub> the;al -amino acid 
residue or ) 

[Chemical Formula 50 ] 



-C- (CH = CH) 
0 




(x 1 , x\ x 3 liS[ctt5:LT7K*JST , oh, or 3 

(R 3 (*ja«$*lTL^T : t,«feL^«*fctt»att 

&l*7 l J-J\,&)* OCOR 3 (R 3 itffia&kmo. CH 

0,N0 2 0 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup> 
becoming independent mutually, hydrogen atom , OH, 
OR<sup>3</sup> (As for R<sup>3</sup> lower alkyl group , 
optionally substitutable aryl group of 
C<sub>l</sub>~C<sub>6</sub> of optionally substitutable 
straight or branched ), the OCOR<sup>3</sup> (As for 
R<sup>3</sup> same as description above), CHO, 
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NO<sub>2^sub>, ) 
[Chemical Formula 51 ] 



/R 4 



/Ft* 



COR 5 



N ^CO Z R 3 



(r 3 [*HtriHtpi:i?fcy» r 4 ms r 5 teEi-aa 



(As for R<sup>3</sup> being same as description above, as 
for R<sup>4</sup> and R<sup>5</sup> becoming 
independent mutually, it shows lower alkyl group , optionally 
substitutable aryl group of the 
C<sub>K/sub>~C<sub>6</sub> of hydrogen atom , 
optionally substitutable straight or branched . ) 

[Chemical Formula 52 ] 




(X 4 , X 5 , x 6 li£[ctt±z:LT7K*JIT , OR 3 (R 3 



lit 53] 



(As for X<sup>4</sup>, X<sup>5</sup>, X<sup>6</sup> 
becoming independent mutually, hydrogen atom , 
OR<sup>3</sup> (As for R<sup>3</sup> same as 
description above), or ) 

[Chemical Formula 53 ] 
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lit 55] 



[Chemical Formula 55 ] 



-NHCON 



R5 



R 5 liHUaEirlBlC). n li 0-2 £^^"). (As for R<sup>4</sup>, R<sup>5</sup> same as description 

above) n shows 0 - 2. ) 

56] [Chemical Formula 56 ] 



X s 



. x 2 at; x 3 \mtzmcv&v. x 7 1* o,s 

.[* NH X s it CH N 



lit 57] 



(As for X<sup>K/sup>, X<sup>2</sup> and 
X<sup>3</sup> being same as description above, asfor 
X<sup>7</sup> it shows O, S or NH, X<sup>8</sup> shows 
theCHorN. ) 

[Chemical Formula 57 ] 
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II * 
0 



X 10 liSICffiiLLT CH N Ztt). 



(As for X<sup>l</sup>, X<sup>2</sup>, X<sup>3</sup> 
and X<sup>8- sup being same as description above, asl'or 
X'.sup>9< sup "" and X- sup > 10- '.sup > becoming independent 
mutually, it shows CH or N. ) 

[Chemical Formula 58 ] 



d. 




(X 1 , x\ x 3 RlS x 7 ItwSaltmCT&M . x 11 R 
IS X 12 liSlcttiiLT CH f-fcl* N i^rst). 



lit 59] 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup> 
and X<sup>7</sup> being same as description above, asfor 
X<sup>l K/sup> and X<sup>12</sup> becoming 
independent mutually, it shows CH or N. ) 

[Chemical Formula 59 ] 
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-R' 



X 



a,b,c^tzltd^t). 



lit 60] 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>7</sup> 
and X<sup>8</sup> being same as description above, asfor 
R<sup>6</sup> it shows type a, b, c or d. ) 

[Chemical Formula 60 ] 




(x 1 , x 2 , x\ x\ x 6 , x 7 RU x 8 liftufEtlsli;-?? 

fel-J » X 13 It 0,S NH £jpU X 14 I* CH £ 

tzltN&TH?) 



9- 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>4</sup>, 
X<sup>5</sup>, X<sup>6</sup>, X<sup>7</sup> and 
X<sup>8</sup> being same as description above, asfor 
X<sup>13</sup> it shows O, S or NH, X<sup>14</sup> 
shows the CH or N.) 

[Chemical Formula 61 ] 

-c-w-c- 
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(W \t % -(CH 2 ) m -, -(CH 2 ) m -Z 3 -(CH 2 ) n -*7cl£) 



(As for W, - (CH<sub>2</sub> ) <sub>m</sub>-, - 
(CH<sub>2</sub> ) <sub>m</sub>-Z<sup>3</sup>- 
(CH<sub>2</sub> ) <sub>n</sub>- or ) 

[Chemical Formula 62 ] 



H H 



<OTO> 



N 
H 



ZZV Z 3 li S,0,NH m Rtf n (iSlcft 

3 L/C 0-16 -Cfc*)*. Y l*/\py>fli^ , 7b 

S(2) 
Ut 63] 




H 



It shows. 

Z<sup>3</sup> shows S, O, NH here, m and n is becoming 
independentmutually, 0 - 1 6. ) Y shows halogen atom , allene 
sulfonyloxy group , lower alkane sulfonyloxy group , 
haloalkane sulfonyloxy group or azido group . ) With 
compound which is displayed under base existing ring closing 
thebelow-mentioned General Formula which designates that it 
does as feature (2) 

[Chemical Formula 63 ] 



(2) 



Page 35 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1996034787A 



1996-2-6 




manufacturing method . of compound which is displayed with 
(In Formula, as for R<sup>K/sup>, Z<sup>K/sup> and 
Z<sup>2</sup> same as description above) 

[Claim 7] 

Below-mentioned General Formula (2) 
[Chemical Formula 64 ] 



(2) 



f^W-T-. Ci~C 4 (Dm&T)\s*)\s£. Ci~C 4 (D 

1*0 



(In Formula, as for Z<sup>K/sup>, Z<sup>2</sup> 
becoming independent mutually, as for lower alkoxy group , 
R<sup>K/sup> of lower alkyl group , 
C<sub>l</sub>~C<sub>4</sub> of hydrogen atom , halogen 
atom , C<sub>l</sub>~C<sub>4</sub> the;al -amino acid 
residue or, ) 

[Chemical Formula 65 ] 



-C- (CH = CH) 
0 




(X 1 , X 2 , X 3 li£[Ctt3:LT7j<iPtJST , OH, OR 3 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup> 
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(R 3 (*B£**iTl*T*«fcl*itfif:fc(£#«tt 

j^7y-;i,a),ocoR 3 (R 3 [*iiMB£Pi:-efc 
y>, cho, no 2 , ) 



"N< 



R5 



becoming independent mutually, hydrogen atom , OH, 
OR<sup>3</sup> (As for R<sup>3</sup> lower alkyl group , 
optionally substitutable aryl group of 
C<sub>l</sub>~C<sub>6</sub> of optionally substitutable 
straight or branched ), the OCOR<sup>3</sup> (As for 
R<sup>3</sup> same as description above being ), CHO, 
NO<sub>2</sub>, ) 

[Chemical Formula 66 ] 



Ft* 

COR 5 



R 4 

" N ^C0 2 R 3 



(r 3 \tmutw\cxm. r 4 &tf r 5 itmz>&±L 



lit 67] 



(As for R<sup>3</sup> being same as description above, as 
for R<sup>4</sup> and R<sup>5</sup> becoming 
independent mutually, it shows lower alkyl group , optionally 
substitutable aryl group of the 
C<sub>K/sub>~C<sub>6</sub> of hydrogen atom , 
optionally substitutable straight or branched . ) 

[Chemical Formula 67 ] 



- N 




(X\ X 5 , X 6 teEIC&tt l/C**^ , OR 3 (R 3 



(As for X<sup>4</sup>, X<sup>5</sup>, X<sup>6</sup> 
becoming independent mutually, hydrogen atom , 
OR<sup>3</sup> (As for R<sup>3</sup> same as 
description above), or ) 

[Chemical Formula 68 ] 
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[ it 70] [Chemical Formula 70 ] 



-NHC0N 



R5 



(R\ R 5 li.m\Ht^\C). n li 0-2 ^nr^t). (As for R<sup>4</sup>, R<sup>5</sup> same as description 

above) n shows 0 - 2. ) 

[-fb 71] [Chemical Formula 7 1 ] 



(X\X 2 RU X 3 liftulEtlslC'efoy.X 7 !* 0,S (As for X<sup>K/sup>, X<sup>2</sup> and 

^Tcli NH $-^L, X s li CH ^fcli N 1t7F~f)^ X<sup>3</sup> being same as description above, asfor 

X<sup>7</sup> it shows O, S or NH, X<sup>8</sup> shows 

theCHorN. ) 

[it 72] [Chemical Formula 72 ] 
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II * 
0 



(x\x\x : 

X 10 ttSICi 



ffiSUT CH Sfcli N 



d. 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup> 
and X- sup 8- sup being same as description above, as For 
X<sup>9</sup> and X<sup>10</sup> becoming independent 
mutually, it shows CH or N. ) 

[Chemical Formula 73 ] 

II A 

0 



(X 1 , x\ x 3 RJS x 7 ItwSaltmCT&M . x 11 & 

Ti X 12 liSICttilLT CH f-fcl* N &iik?) % 



lit 74] 



(As For X<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup> 
and X<sup>7</sup> being same as description above, asfor 
X<sup>l K/sup> and X<sup>12</sup> becoming 
independent mutually, it shows CH or N. ) 

[Chemical Formula 74 ] 
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-R' 



X 



a,b,c^tzltd^t). 



lit 75] 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>7</sup> 
and X<sup>8</sup> being same as description above, asfor 
R<sup>6</sup> it shows type a, b, c or d. ) 

[Chemical Formula 75 ] 




(x 1 , x 2 , x\ x\ x 6 , x 7 RU x 8 liftufEtlsli;-?? 

fel-J » X 13 It 0,S NH £jpU X 14 I* CH £ 

tzltN&TH?) 



9- 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>4</sup>, 
X<sup>5</sup>, X<sup>6</sup>, X<sup>7</sup> and 
X<sup>8</sup> being same as description above, asfor 
X<sup>13</sup> it shows O, S or NH, X<sup>14</sup> 
shows the CH or N.) 

[Chemical Formula 76 ] 

-c-w-c- 
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(W \t % -(CH 2 ) m -, -(CH 2 ) m -Z 3 -(CH 2 ) n -*7cli) 



H 



(As for W, - (CH<sub>2</sub> ) <sub>m</sub>-, - 
(CH<sub>2</sub> ) <sub>m</sub>-Z<sup>3</sup>- 
(CH<sub>2</sub> ) <sub>n</sub>- or ) 

[Chemical Formula 77 ] 



H 



H 



H 



ZZX° Z 3 It S,0,NH m RU n (iSlcft 

ilLX o~i6 -efcS^jS-ryeS&hSfc^toS 

mxmmt&zt&mtt&Tm-^u) 




It shows. 

Z<sup>3</sup> shows S, O, NH here, m and n is becoming 
independentmutually, 0 - 1 6. ) It shows. ) With 
below-mentioned General Formula which designates that 
compound whichis displayed is treated with acid as feature (1 
a) 

[Chemical Formula 78 ] 



(1 a) 



manufacturing method . of compound which is displayed with 
(In Formula, as for Z<sup>l</sup>, Z<sup>2</sup> and 
R<sup>l</sup> being same asdescription above, as for Y it 
shows halogen atom , allene sulfonyloxy group , lower alkane 
sulfonyloxy group , haloalkane sulfonyloxy group or azido 
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Specification 

[0001] 

**w(*tn;s» mm^tttmm 1,2-v 

t Kn bf □ □ [2,3-c]*;i// W-mmfoRtf 1 ,2, 

lOJOa-^h^tKPv^P^P/^r :3,4]t°PP[2, 
3-c]*;U/W-;U-4(5H)-*:/K*<*»*©3(£¥ 

[0002] 

[ft*£ffi] 

cc-1065 lNi} j r—i-ji>*-? Ty^/U7t-T-<v 

^X(J.Antibiotics)j31 #,1211 H(1978), \s\ 34 
#,1119 K(1981).USP4169888 mz^tzl^U 

<Dmm*rtz>-T=L*i3iwsi' a ms*<» 

Wfcfotf WO87/06265 -§-,EP03 18056 Ti>->? 
— fJl/ *Zf T^iUiT = r-<v07.\M^Ml^ 
1(1989 #§h¥ 4-99774 ^[cH^tl-Cl^ 
3 = 

[0003] 

£blc CC-1065 (Dlf^lWWwIBg 60-193989 

2-502005 ^cftfitA ;uv^r 

"»^rol§S<*^l¥ 3-7287 ^ BUT 3- 
128379 EP0354583-§-, EP0406749-§-[cH^ 



[0004] 



1996-2-6 

group . ) 

[Description of the Invention ] 
[0001] 

[Field of Industrial Application ] 

this invention novel 1, 2- dihydro pyrrolo [2 and 3 -c ] 
carbazole derivative and 1, 2, 10 and 10 a- 
[tetorahidoroshikuropuropa ] [1 &apos; :3, 4 ] pyrrolo [2 and 
3 -c ] carbazole -4 which possess antimicrobial , 
antineoplastic activity (5 H ) -on derivative , regards optical 
isomer and those pharmacologically acceptable salt . 

[0002] 

[Prior Art] 

CC-1065 "journal of [anchibaiotikkusu ] (Journal of 
Antibiotics (0021 - 8820) ) " Vol.31 , 1211page (1978), same 
Vol.34 , 1 1 19page (1981), in United States Patent 4169888 
number. the[de> uokarumaishin ] A and its analog w hich in 
addition possess similar structure the WO 87/06265 number 
and LP 03 18056 number, "journal of [anchibaiotikkusu ] " 
Vol.42 , 1229page (1989 ), is disclosed in Japan Unexamined 
Patent Publication Hei 4- 99774 number as antibiotic which 
possesses antibiotic activity , antineoplastic activity . 

[0003] 

Furthermore derivative of CC-1065 in Japan Unexamined 
Patent Publication Showa 60-193989 number and Japanese 
Publication of International Patent Application 2- 502005 
number, in addition derivative of [deyuokarumaishin ] is 
disclosed in Japan Unexamined Patent Publication Hei 3- 
7287 number, Japan Unexamined Patent Publication Hei 3- 
128379 number, EP 0354583 number and EP 0406749 
number. 

These in each case whether it utilizes basic backbone of 
natural product thatway, are something which was induced 
from chemical modification from natural product . 

[0004] 

[Problems to be Solved by the Invention ] 

With surgical ablation , x-ray radiation therapeutic method , 
and with chemotherapy drug psyehopharmaeologic treatment 
etc are usedwith clinic as treatment method of cancer . 

Among these psyehopharmaeologic treatment is treatment 
method of only one with chemotherapy drug vis-a-vis cancer 
and end stage cancer which spread to each site of thebody. 

Originally, this psyehopharmaeologic treatment which is 
thought that burden of patient isleast, really because of strong 
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[0005] 
[0006] 

*few#e>(*TiH-tta(i)*fci*(2) 



[0007] 
[ft 79] 




[0008] 

(3C*,Z\Z 2 li£lMctt:3:LT7j<*II^/\P 

^>jit , Ci~c 4 c,~c 4 © 

I*) 



[0009] 
[ft 80] 



1996-2-6 

side effect , has given terrible pain vis-a-vis patient . 

In addition, although effectiveness is shown vis-a-vis 
leukemia where the cell growth is fast among chemotherapy 
drug , those where effectiveness is low vis-a-vis solid tumor 
whose multiplication is slow are many. 

In reason a this way with chemotherapy drug , cancer therapy 
it is not alwaysdone first choice . 

[0005] 

these inventors on basis of present state of chemotherapy drug 
a this way, vis-a-vis cancer cell selectivity being effective 
vis-a-vis solid tumor highly, furthermore low toxicity tackled 
search of compound . 

[0006] 

[Means to Solve the Problems ] 

As for these inventors below-mentioned General Formula (1) 
or (2) 

[0007] 

[Chemical Formula 79 ] 




[0008] 

(In Formula, as for Z<sup>l</sup>, Z<sup>2</sup> 
becoming independent mutually, as for lower alkoxy group , 
R<sup>l</sup> of lower alkyl group , 
C<sub>l</sub>~C<sub>4</sub> of hydrogen atom , halogen 
atom , C<sub>l</sub>~C<sub>4</sub> the;al -amino acid 
residue or ) 

[0009] 

[Chemical Formula 80 ] 
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a. 



-C 
II 
0 



(CH = CH) n H^ 



X3 



X 



2 



[0010] 

(X 1 , x\ X 3 liSlcffittL-OkilJIT. OH. OR 3 

(r 3 {tmm^tzit^mtcDmmhr^x^ 

«fcL^7'J— OCOR 3 (R 3 ItmtitfsiC). CH 

o,no 2 o 



[0011] 
[ft 81] 

-n( r 



[0010] 

(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup> 
becoming independent mutually, hydrogen atom , OH, 
OR<sup>3</sup> (As for R<sup>3</sup> lower alkyl group , 
optionally substitutable aryl group of optionally substitutable 
C<sub>K/sub>~C<sub>6</sub> of straight or branched ), 
the OCOR<sup>3</sup> (As for R<sup>3</sup> same as 
description above), CHO, NO<sub>2</sub>, ) 

[0011] 

[Chemical Formula 81 ] 



COR 5 



■Ns 



R 4 

" N ^C0 2 R 3 



[0012] 

(R 3 IttfllRkmCVtW. R 4 Alt R 5 Itmz&Z 

\$ftmt<n c,~c 6 0)fift7;i/*;i/», 



[0013] 
{it 82] 



[0012] 

(As for R<sup>3</sup> being same as description above, as 
for R<sup>4</sup> and R<sup>5</sup> becoming 
independent mutually, it shows lower alkyl group , optionally 
substitutable aryl group of the 
C<sub>l</sub>~C<sub>6</sub> of hydrogen atom , 
optionally substitutable straight or branched . ) 

[0013] 

[Chemical Formula 82 ] 
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[0014] 

(As for X<sup>4</sup>, X<sup>5</sup>, X<sup>6</sup> 
becoming independent mutually, hydrogen atom , 
OR<sup>3</sup> (As for R<sup>3</sup> same as 
description above) or ) 

[0015] 

[Chemical Formula 83 ] 



[0014] 

(X\ x\ X 6 l*S[CtttLLT7k*)S^s OR 3 (R 3 

[0015] 
Ut 83] 
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[0018] 

(R\R 5 lifJlB<!:|5li:), 

[0019] 
lit 85] 



1996-2-6 



(As for R<sup>4</sup>, R<sup>5</sup> same as descriptior 
above) 



[0019] 

[Chemical Formula 85 ] 



- NHCON 



[0020] 

(R\ R 5 ItmtitmC). n I* 0-2 &tH?). 



[0021] 
Ut 86] 



[0020] 

(As for R<sup>4</sup>, R<sup>5</sup> same as description 
above) n shows 0 - 2. ) 

[0021] 

[Chemical Formula 86 ] 

- C A^Q^ 



(x 1 , x 2 ms x 3 X 7 It 0,S 

Sfcte NH X s It CH N $7p-t) % 



(As for X<sup>l</sup>, X<sup>2</sup> and 
X<sup>3</sup> being same as description above, asfor 
X<sup>7^sup> it shows O, S or NH, X<sup>8</sup> shows 
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[0023] 
lit 87] 



theCHorN.) 
[0023] 

[Chemical Formula 87 ] 



— X' 




[0024] 

(x\x\x : 
X 10 |*S[=J 



[0025] 
lit 88] 



[0024] 

(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup> 
and X<sup>8</sup> being same as description above, asfor 
X<sup>9</sup> and X<sup>10</sup> becoming independent 
mutually, it shows CH or N. ) 

[0025] 

[Chemical Formula 88 ] 




[0026] 

(x\ x 2 rux 3 imtztmcvfov. x 11 Rztx 1 
2 itmzi&iLLx ch n i^t). 



[0026] 

(As for X<sup>K/sup>, X<sup>2</sup> and 
X<sup>3</sup> being same as description above, asfor 
X<sup>l K/sup> and X<sup>12</sup> becoming 
independent mutually, it shows CH or N. ) 
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[0027] 
lit 89] 



[0027] 

[Chemical Formula 89 ] 



H 



x 8 -YV N 



-R' 



X 



2 X' 



(X 1 , x 2 , x 7 X s itma&km CV& L ) - R 6 liit 
a,b,c Sfcli d 



[0029] 
[1b 90] 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>7</sup> 
and X<sup>8</sup> being same as description above, asfor 
R<sup>6</sup> it shows type a, b, c or d. ) 

[0029] 

[Chemical Formula 90 ] 




(X 1 , X\ X\ X\ X\ X 7 Rtf X s liHUlBtlslCT? 
fey , X 13 li 0,S *7cli NH X 14 I* CH * 



[0031] 
[lb 91] 



[0030] 

(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>4</sup>, 
X<sup>5</sup>, X<sup>6</sup>, X<sup>7</sup> and 
X<sup>8</sup> being same as description above, asfor 
X<sup>13</sup> it shows O, S or NH, X<sup>14</sup> 
shows the CH or N. ) 

[0031] 

[Chemical Formula 91 ] 
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9- 



[0032] 

(W it. -(CH 2 ) m -, -(CH 2 ) m -Z 3 -(CH 2 ) n -, *fctt) 



[0033] 
Ut 92] 



N 
H 



-c-w-c 

II II 

0 0 



(As for W, - (CH<sub>2</sub> ) <sub>m</sub>-, - 
(CH<sub>2</sub> ) <sub>m</sub>-Z<sup>3</sup>- 
(CH<sub>2</sub> ) <sub>n</sub>-, or ) 

[0033] 

[Chemical Formula 92 ] 



H 



TO- 



H 



ZZT? Z 3 14 S,0,NH m RlS n liSlctt 

j£LT 0-16 R 2 l*7K*HT , 7Klt* 

[0035] 

AM>, P^v>, -fyP'fv>, -tzU>. X 



It shows. 

Z<sup>3</sup> shows S, O, NH here, m and n is becoming 
independentmutually, 0 - 1 6. ) As for R<sup>2</sup> 
degradable substituent , as for Y halogen atom , allene 
sulfonyloxy group , lower alkane sulfonyloxy group , 
haloalkane sulfonyloxy group or azido group is shown with 
protecting group , or in-vivo of hydrogen atom . hydroxy 
group . ) With it possessed optical isomer of pyrrolo carbazole 
derivative , which is displayed and the antibacterial action and 
antineoplastic activity where those pharmacologically 
acceptable salt are superior, furthermore the selectivity for 
cancer cell to be high discovered fact that it is a low toxicity . 

[0035] 

Here, you can list glycine , alanine , valine , leucine , 
isoleucine , serine , threonine , cysteine , methionine , aspartic 
acid , glutamic acid , asparagine , glutamine , lysine , 
arginine , phenylalanine , tyrosine , histidine , tryptophan , 
proline , hydroxyproline or other residue as the;al -amino acid 



Page 51 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1996034787A 



1996-2-6 



[0036] 

*a-^h+5/*;i/7l?-;i/**<0J8t3li* 2-7 <d 

a. 2.2.2-h l j-?pp-i,i-v^^;i/xh+v*;L,7tt~ 
5?;i/^-+5/*;u7|?- 4-^r-Jpv'Ov^tf- 

+i/*;u7t?^;u**©a«*fcttiiasi7 : 7 

~C 4 ©fi<R7;U*^*»^>S?;i/*»4->h* 

<D77;i^;ua^£EP*-r3o 
*7t^{*i^^fflW^B^a<tli1S^7;u 

B«X(*iiBSi<07 l j-;^**>* 

^tHx^S. a-75yK7*>;u«*.BSl**L 
n-7'J— ;i>*;i>/^-Oi>£, tf 

P 'jyy^^^-^SSTcl* 3-(v^;U75^)t° 
P 1 J v / ± ) 1/ tK - ; \y S ^ (7) B & $ ti T ^ T t £ 
l*b?nySV*;i/7|?-;i/a^4-(S/y?-;i/75/)bf 

^ | jy/*;u^-;ua*tcii(4-t 0 ^ijvyt°^'j 
^'j^/^^Ttt-^a. (4-p«^;u-i-e^7vx 

;U)*;b7Kx;ua % [4-[2-(v^^;U75/)x^;u]- 
l-tf^y-^l^^^-^fi-t^-CtKP^v 
x5 L ;i/)-l-t°^7vx;b];k;u7Kx;ufi % £fcii 
[4-[2-[2-(v^^;U75/)xh+v]x^;U]-l-t°^ 

TLvCtJa* l-^b/fr'J/a^tfx^fi, 71;- 

^*fcii7^+;u-ea«^fcv | j;ua^^E 

[0037] 

*fSMlc«fc*ltf,±IH-»SC(l)*fctt(2)-ea 
[0038] 

BP*k Tffi-«3t(3a) 
[0039] 



residue . 
[0036] 

protecting group of amino group straight chain or branched 
lower alkoxy carbonyl group . 2. 2. 2- trichloro ethoxy 
carbonyl oxy group , 2, 2, 2- trichloro -1,1- dimethyl ethoxy 
carbonyl group or other haloalkoxy carbonyl group , 
benzyloxycarbonyl group , 4- methoxy benzyloxycarbonyl 
group or other substituted or unsubstituted aralkyloxy 
carbonyl group of methoxy carbonyl group , ethoxy carbonyl 
group , isopropoxy carbonyl group , t-butoxycarbonyl group 
or other carbon number 2-7 is meant. 

protecting group of hydroxy group lower alkyl group , benzyl 
group , 4- methoxy benzyl group , 2, 4- dimethoxy benzyl 
group , benzhydril basis and trityl group or other substituted 
or unsubstituted aralkyl group etc of methyl group , ethyl 
group or other C<sub>l</sub>~C<sub>4</sub> aremeant. 

2 - (hydroxyethyl ) - 1 -pipcra/iuyl Jcarbonyl group , or it 
means silyl group etc which [4 - [2 - [2 - (dimethylamino ) 
ethoxy ] ethyl ] - I -pipcra/iuyl ] carbonyl group or other 
optionally substitutable 1 - piperazinyl carbonyl group or 
issubstituted with optionally substitutable I- morpholino 
carbonyl group . aryl or alkyl . disassembles w ith in-vivo and 
it shows substituent which gives hydroxy group . 4 - In 
addition, w ith in-\ ivo degradable subsliluenl lower alkanoyl 
group , ants Roy jpl 1 basis, lower alkoxy carbonyl group , 
substituted or unsubstituted aryloxy carbonyl group , ;al 
-amino acid acyl residue , optionally substitutable carbamoyl 
group , for example N- lower alky] carbamoyl group , N, N- 
di lower alkyl carbamoyl group , N- aryl carbamoyl group , 
pyrrolidine carbonyl group or 3- (dimethylamino ) pyrrol idino 
carbonyl group or other optionally substitutable pyrrolidino 
carbonyl group , 4- (dimethylamino ) piperidinocarbonyl basis 
or (4 -piperidino piperidino ) carbonyl group or other 
optionally substitutable piperidinocarbonyl basis, (4 -methyl 
-1- piperazinyl ) carbonyl group , [4 - [2 - (dimethylamino ) 
ethyl ] - 1 -piperazinyl ] carbonyl group , 



[0037] 

According to this invention , it can produce compound which 
is displayedwith above-mentioned General Formula (1) or (2), 
with method which isexpressed below for example . 

[0038] 

Namely, below-mentioned General Formula (3 a ) 
[0039] 
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[Chemical Formula 93 ] 




(3a) 



flMfiKLTTIH-|fta(3b) 




[0040] 

deprotection doing compound which is displayed with (In 
Formula, as for Y, Z<sup>K/sup> and Z<sup>2</sup> being 
same asdescription above, as for R<sup>9</sup> it shows 
protecting group of amino group . ) thebelow-mentioned 
General Formula (3 b ) 

[0041] 

[Chemical Formula 94 ] 



(3 b) 
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[0042] 

(^+,y,z ! ru z 2 tt«riBtHi:)*fctt-ta> 
^(Dmmmfo $j * is r^p ^ 

-f> a—H-v*? v>-tr> 

^(Protective Groups in OrganicSynthesis)jl& 
2 ffi,145~162 HSLN* 315-348 1(1990 ^)|Cf3 

[0043] 

deg Cfrb50 deg C, jeSlXli^fiT* 10 

iWjs<z>SL^-«a(3b)T?a*3$*L*^^a3!i< 



[0044] 



R'-V (5a) 

l-Y5^y 1| J;U*,4--hP7xyJrva,3 

I* OR 1 £^tlT?Sfr£tl&*;i/7K>|£(D/V7'f 



R'-OH (5b) 

(r 1 i*«rEtHi:)-e*t>*ii<B*;i/#>iit*s? 

v>7□/sa^->;^^;^7Kv-r5K(DCC)fe-5l^l* 3- 

x^;u-i-(3-^>^;b75/^Pt 0 ;i/)*^7Hv^ 
5K£It£(EDCI)*(D«£8l£ffl^T«£<3F-tt 
<S^i:l=«fcy,TIH-«a(la) 



[0045] 
lit 95] 



1996-2-6 

[0042] 

It converts to (In Formula, as for Y, Z<sup>K/sup> and 
Z<sup>2</sup> same as description above) or its salt . 

conventional method for example "protective groups 
inorganic Synthesis (0039 - 7881, SYNTBF ) (Protective 
Groups in Organic Synthesis ) " it can execute this 
deprotection reaction with 2 nd edition , 145~162page and 
method whichis stated in 315 - 348 page (1990 ). 

[0043] 

When for example R<sup>9</sup> is t-butoxycarbonyl 
group , from 0 deg C in ethylacetate solution which include 
hydrogen chloride of three rule from 10 min 2 hours reactions 
later, the solvent just is removed compound which is 
displayed with General Formula (3 b )where purity is high is 
acquired with 50 deg C, preferably room temperature as 
acetate . 

[0044] 

compound or ils salt and below -mentioned General formula 
which are displayed next withabove-mentioned General 
Formula (3 b ) (5 a ) 

R<sup>K/sup>-V (5 a ) 

h reacts mixture or symmetric acid anhydride ol'activc ester . 
carboxylic acid of imida/o lyd . carboxylic acid of the halide . 
carboxylic acid of carboxy I ic acid winch is displayed with (In 
Formula, as for R<sup>K/sup> being same as description 
above, asfor V it shows halogen atom , 1 - imidazolyl group , 
4- nitro phenoxy group , succinimide yloxy basic or other 
reactivity residue or OR<sup>l</sup>. ) or, 
thebelow-mentioned General Formula (5 b) 

R<sup>l</sup>-OH (5 b ) 

By condensing carboxylic acid which is displayed with (As 
for R<sup>K/sup> same as description above) dicyclohexyl 
carbodiimide (DCC ) or3 -ethyl -1- making use of (3 
-dimethylaminopropyl ) carbodiimide acetate (EDCI ) or 
other condensing agent . below -mentioned General Formula 
(la) 

[0045] 

[Chemical Formula 95 ] 
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[0046] 



Ml/X>, 7-fzh-hUJK N,N- 
JI^5SJS*-C-20~50 deg C T? 30 48 B# 

**. 

[0047] 

±IH-«a(la)-ea*3$*lfc<b^«!l(*« 

jj&y^/'Oi^p^f K, TUP-oi^n^-fK, 

□ Mh*. fo&LM^ftbrojSttxx^u,!:©]! 
f <S^i:lc«feyTIH-«a(lb) 
[0048] 
[lb 96] 



[0046] 

compound which is displayed with (In Formula, as for 
R<sup>K/sup>, Y, Z<sup>l</sup> and Z<sup>2</sup> 
same as description above) can be produced. 

It can execute this condensation reaction easily under existing 
of triethylamine , diisopropyl ethylamine , pyridine , 
dimethylamino pyridine or other organic base , sodium 
hydrogen carbonate , potassium carbonate or other inorganic 
base or under absence in methylene chloride , toluene , 
acetonitrile , N, N- dimethylformamide , dimethyl sulfoxide , 
tetrahydrofuran or other solvent or in mixed solvent of those - 
by 30 min to 4 8-hour treatingwith 20 - 50 deg C. 



[0047] 

In addition, as for compound which is displayed with 
theabove-mentioned General Formula (la) lower alkanoyl 
chloride , ants Roy jpl 1 chloride , lower alkoxy carbonyl 
chloride , aryloxy carbonyl chloride , ;al -amino acid acid 
chloride , optionally substitutable carbamoyl chloride , or 
those active ester by treating below-mentioned General 
Formula (lb) 

[0048] 

[Chemical Formula 96 ] 
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5Stt»SS<K -20-100 deg C,ff*UI* 0-50 

deg c-csilfc&h.*. 

[0050] 



TIE- 
LOOS 1] 
[lb 97] 



-«S(la) 



[0049] 

It is possible to lead to prodrug which is displayed with (In 
Formula, as for R<sup>K/sup>, Y, Z<sup>K/sup> and 
Z<sup>2</sup> being same asdescription above, as for 
R<sup>10</sup> degradable it shows substituent with 
in-vivo . ). 

this reaction, under existing of triethylamine , diisopropyl 
ethylamine , pyridine , dimethylamino pyridine or other 
organic base , sodium hydrogen carbonate , potassium 
carbonate or other inorganic base or under absence in the inert 
solvent , - is executed with 20 - 100 deg C, preferably 
0~50deg C. 

[0050] 

Furthermore, below-mentioned General Formula (la) 
[0051] 

[Chemical Formula 97 ] 
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[0054] 



C0S)Sli,±IB-|S^(la)0lb^tl^ 1-10 
SM^kJffSUte 1-5 SltJKDvTft* 

£lMi7KlHb^h'J^A, TkUHb^MJ^A. ft 

©S^jSJg*. -78-100 deg C, »£L<li 0-5 
0 deg C 10 24 B#|Bk #SL<(* 20 5* 



±fElt<tLTIi. i^b7k#L JMb7k#L 
^b7k#llL h;L,x>x;L,7fs>it. /<>-tf>;uu 

c©£JS(*» Kitx^;u, mt*?is>. 7)\a 

=FS145SSI*,-20 deg C frttt&aft&ZV 

©as, jjsl<i* 0-50 deg c ©sut-effa 
zfl)s^s^(*ia*Jfl)||^fflL^sci:Ats^6R^B^ 

[0055] 

**HrofflfsttKi:fc-&Tffi-«a(3), &rj 

(4) 

[0056] 
[lb 99] 



[0054] 

It is possible to lead to compound which is displayed with (In 
Formula, as for R<sup>K/sup>, Z<sup>K/sup> and 
Z<sup>2</sup> same as description above). 

this reaction diazabicyclo base , triethylamine or other organic 
base , of 1 - 10 equivalent mole , preferably l-5equivalent 
mole or under sodium hydroxide , sodium hydride , potassium 
carbonate or other inorganic base existing, canexecute 
compound of above-mentioned General Formula (1 a ) in 
dimethylformamide , acetonitrile , tetrahydrofuran , 
methylene chloride or other inert solvent or in mixed solvent 
of those, - with 78 - 100 deg C, preferably 0~50deg C from 10 
min 24 hours, 5 hours by operating from preferably 20 
amount. 

In addition, it can convert to compound which is displayed 
with theabove-mentioned General Formula (1 a ) by treating 
compound which is displayed withabove-mentioned General 
Formula (2) with acid . 

As above-mentioned acid , hydrogen chloride , hydrogen 
bromide , hydrochloric acid , hydrobromic acid , toluene 
sulfonic acid , benzenesulfonic acid , methane sulfonic acid , 
trifluoromethanesulfonic acid , azidization hydrogen acid etc 
can be listed. 

In ethylacetate , methylene chloride , alcohol , acetonitrile , 
dimethylformamide or other inert solvent , - from 20 deg C it 
advances this reaction, ideally with temperature of 
temperature , preferably 0~50deg C to boiling point of 
solvent . 

In this reaction it is desirable in point of shortening reaction 
time to use acid of excess . 

[0055] 

Below-mentioned general formula which becomes starting 
substance of this invention (3), and(4) 

[0056] 

[Chemical Formula 99 ] 
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(3) 




(4) 




[0057] 

(3C«K Y, z 1 z : immtmc-zm. R 7 li 



[0058] 
Ut 100] 



[0057] 

Also compound which is displayed with (In Formula, as for 
Y, Z<sup>K/sup> and Z<sup>2</sup> being same 
asdescription above, as for R<sup>7</sup> protecting group 
of hydrogen atom or the amino group , as for R<sup>8</sup> 
it shows protecting group of hydrogen atom or hydroxy 
group . ), with important intermediate of this invention , is 
produced with method below. 

[0058] 

[Chemical Formula 100 ] 
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[0059] 

(a * , y % z 1 ru z 2 tt«riB t h t-eft y » r 1 1 1* 
r 12 (*75y*©fiai** . 

R 13 li7K*JST*fcli7Klt»0«Hia^^^) 



±iH-«a(5)i?at3$*is<t^!«!ifl)jt¥stt 



zzT?-«a(5)T?a$*L*<b^«ia)3fc¥stt 

;U ■ VIMx^V- 1 12 g,5230 v,1990 4f!E 



^fc±iB-IS^(8)T-S^>$tL-57;L,=i-;Hf 



-«SC(i)*fc(i(2)-ea$*LS^^«a(*. m% 

**. 
[0060] 

«7Lii-«a(i)*fci*(2)-e**ii<Bft**, 

aS*3l£LT»i!ifcEaSllfiJSctt£*--5o 

*fci*-tta(i)*fc(*(2)-es$*i«^^«!ifl) 

A**J07LSZi:^<feor*»*aitaiJi:f-Sc 



[0061] 



1996-2-6 

[0059] 

(In Formula, as for Y, Z<sup>K/sup> and Z<sup>2</sup> 
being same asdescription above, as for R<sup>l K/sup> 
protecting group of hydroxy group , as for the 
R<sup>12</sup> protecting group of amino group , as for 
R<sup>13</sup> it shows protecting group of hydrogen atom 
or hydroxy group . ) 

If optical isomer of compound which is displayed with 
above-mentioned general formula (5) is used, optical isomer 
of compound which is displayed with the General Formula (1) 
or (2) is produced. 

After as for optical isomer of compound which here is 
displayed with the general formula (5), for example journal 
*of *American *chemical * [sosaietii ], according to method 
which is stated in the Vol.1 12 , 5230page , 1990 , as 
diastereomer it can produce by fact that optical resolution it 

In addition after making diastereo ester of optical activity 
carboxylic acid , dividing alcohol derivative which is 
displayed with above-mentioned General Formula (8), as 
intermediate of optical isomer production it is possible also to 
utilize. 

You can use compound which is displayed with General 
Formula (1) or (2),or with acceptable auxiliary agent on 
formulation of one kind or more as antimicrobial , 
antineoplasty composition with the alone . 

[0060] 

Melting compound , or those salt w hi eh arc displayed with for 
example General Formula (1) or (2) in physiological saline 
and glucose , mannitol , lactose or other aqueous solution , it 
makes suitable pharmaceutical composition as injectable . 

Or lyophilizing it does salt of compound which is displayed 
with General Formula (1) or (2) with conventional method 
and it makes powder injectable by thefact that sodium 
chloride etc is added to this. 

This pharmaceutical composition can contain acceptable salt 
etc on widely known additive , for example formulation with 
formulation field according to need. 

When it is desired, these intraarterial dosage and 
intraperitoneal administration , chest cavity dosage etc 
arepossible. 

[0061] 

In addition, also being possible to make tablets , capsules , 
powder agent , granule , ampoule agent etc, as oral drug it can 
produce these with formulation field making use of widely 
known pharmaceutical auxiliary agent . 
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[0062] 

^^t-PlfLSltllCxtLT 0.00001~100mg/kg/B 

tci^i^c i ar B iic i~4 ek^ihhk i n 
as-**. 

[0063] 



[0064] 

mmm i] 

[0065] 



[It 101] 



Ph 



dose is ().()()()() I - 1 00 mg kg day \ is-a-\ is mammal to which 
the different includes person due to age , disease etc of 
patient . 

Dividing into for example 1 day one time or several times , or 
one time it prescribes dosage to 1 - 4 times , 2-4 weeks in 
intermittently lweek . 

[0063] 

[Working Example (s )] 

usefulness of this invention is shown below with Working 
Example , but this invention isnot something which is limited 
in Working Example . 

[0064] 

[Working hxample 1 ] 
[0065] 

[Chemical Formula 101 ] 



HN 



)Ac 



Boc 



[0066] [0066] 

h ;i rV-5-7'5/-6- / <>v;i/^"Jrv-l-t-^r- 3 -acetoxy -5-amino -6-benzyloxy -1- t-butoxycarbonyl -2, 3- 
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JFi/*;i/7K-;i/-2,3-ytKP-iH-'T>K— )\, 123. 

7mg(0.3mmol), h'J7i- )\M ^Af> 158.5mg 
(0.36mmol), fEltm~ffi 27.2mg(0.15mmol)£ 

v^pp^> imi icRjfiL. -g&n-mm L 

7c o 

h'J7x-;uexA^> 39.6mg(0.09mmol)<tK 
ItfS-ffi 27.2mg(0.15mmol)£ii7JnU$&IC 2 

B#ra«#u=„ 

[0067] 

*5/'J*y;i/* : 7A<7PVh^ : 7^-(^+-y->: 
Kltx^;i,=6:l)^»^^<!:iEfe*S H B a CD 3-7 

;i/-5-7x-;i/75y-2,3-vtKP-iH-^r>K— ;u 

# 136.7mg(93%)f#b*lfc= 
[0068] 

NMR(CDC1 3 )<5:1.56(9H,s), 2.06(3H,s), 3.56 
(lH,br), 3.76(lH,br), 4.04-4. 13(2H,m), 4.18-4. 
22(lH,m), 5.11(2H,s), 5.93(lH,brs), 6.89(lH,t, 
J=7Hz), 7.03(2H,d,J=8Hz), 7.18(lH,s), 7.22-7. 
26(2H,m), 7.33~7.39(5H,m), 7.74(lH,brs)„ 

[0069] 
[IWJ 2] 
[0070] 
Ut 102] 



1996-2-6 

dihydro -lH-indole 123.7mg (0.3 mmol ), triphenyl bis mucin 
158.5mg (0.36 mmol ), suspension it designated cupric 
acetate 27.2mg (0.15 mmol )as dichloromethane 1ml , 
overnight agitated with room temperature . 

triphenyl bis mucin 39.6mg (0.09 mmol ) with it added cupric 
acetate 27.2mg (0.15 mmol ), furthermore 2 hours agitated. 

[0067] 

insoluble matter is filtered, solvent is removed and when 
residue whichis acquired is refined with silica gel column 
chromatography (hexane :ethylacetate =6:1 ) colorless crystal 
3 -acetoxy -6-benzyloxy -1- t-butoxycarbonyl -5-phenylamino 
-2, 3- dihydro -lH-indole acquiredl36.7 mg (93%). 

[0068] 

nmr (CDCKsub>3</sub> );de: 1 .56 (9 H, s ), 2.06 (3 H, s ), 
3.56 (1 H, br ), 3.76 (1 H, br ), 4.04 - 4.13 (2 H, m ), 4.18- 
4.22 (1 H, m ), 5.11 (2 H, s ), 5.93 (1 H, brs ), 6.89 (1 H, t, 
J=7Hz ), 7.03 (2 H, d, J=8Hz ), 7.18 (1 H, s ), 7.22 - 7.26(2 H, 
m ), 7.33 - 7.39 (5 H, m ), 7.74 (1 H, brs ). 

[0069] 

[Working Example 2 ] 
[0070] 

[Chemical Formula 102 ] 
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HN 



OAc 



Boc 



[0071] 

(S)-3-7-t2h+v-6-^>v;U7|-Jrv-l-t-^'hJrv 
* < /l/7H-,»l/-5-7i- < »l/75>'-2,3-vtKP-lH-'r 
>K— ;L/586.3mg(1.2mmol)<h6ftS£/*7V't?A53 
8.8mg(2.4mmol), v^PPjlftlg 198jU l(2.4mmo 
l)^7-tzh-h'j;b 60ml + 80 deg C t? 24 B#Ph1 

77-f-(^*-y->:7-bh>=5:l)-e««-r*tat 
^felSfl0(S)-l-7-t2h+v-5-^>v>lU7|-JFv- 
3-t-^h+v*;b7H-;U-l,2-vtKPt°PP[2,3-c] 
*;i//^V-;i/A< 145.5mg(25%)#P>tl/=„ 

[0072] 



[0071] 

(S ) - 3 -acetoxy -6-benzyloxy -1- t-butoxycarbonyl 
-5-phenylamino -2, 3- dihydro -lH-indole 586.3mg (1.2 
mmol ) with palladium acetate 538. 8mg (2.4 mmol ), 
dichloroacetic acid 198;mu 1 (2.4 mmol ) 24 hours washeated 
with 80 deg C in acetonitrile 60ml . 



insoluble matter is filtered including ether , solvent is 
removed andwhen residue which is acquired is refined with 
silica gel column chromatography (hexane :acetone =5:1 ) 
(S ) - 1-acetoxy -5-benzyloxy -3- t-butoxycarbonyl -1, 2- 
dihydro pyrrolo [2 and 3 -c ] carbazole of pale yellow crystal 
acquired 145.5 mg (25%). 

[0072] 



S£,£154~155°C 
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1 


melting point 154-155* 
















C29H30N2 05 


tLX 














elemental analys 


s values 


C29H30N2O5 


With doing 














It* 


mi c 


71. 59 




6. 2 




N 


5 




7 


6 


Calculation 


Calculation value C 


71.59 


:H, 


6.2 




:N 


5 




7 


6 



4 0 4. 

[0073] [0073] 

[HlfctfiJ 3] [Working Example 3 ] 

[0074] [0074] 

[ it 1 03 ] [Chemical Formula 1 03 ] 
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Boc 



[0075] 

(S)-l-7-t2h+v-5-^>v;U7|-Jrv-3-t-^'hJrv 
*;i,7H-;b-i,2-vtKPt 0 pp[2,3-c]*;u/^/- 

Jl> 97.3mg(0.2mmol)£^/— )l 2.5ml IzWM 
L, 20%7KlS'(b* l J r ^A7K;t;S 0.4ml £7JDX., 50 
deg Ct 15 ftffltiat&Ltz,, 

LT , l0%^7x>lt7K;t ;«-e * f 0 

f» P,*lfc|g ft * 5/ U * y 7 A<7 □ V h?77 
-r-(^+-y->:7*h>=2:l)1?»lt-r'Si:SMtfe 

ISfl0(S)-5-^>v;i/7|-+v-3-t-^h+v*;i/7H 
-;i/-i-tKp+v^^;i/-i,2-vtKPt°pp[2,3- 

c]*;i//^V-;i/^85.1mg(96%)|#btL7Co 



[0075] 

(S ) - 1 -acetoxy -5-benzyloxy -3- t-butoxycarbonyl -1, 2- 
dihydro pyrrolo suspension it designated [2 and 3 -c ] 
carbazole 97.3mg (0.2 mmol ) as the methanol 2.5ml , 15 min 
it heated with 50 deg C including 20% potassium hydroxide 
aqueous solution 0.4ml . 

Filtering insoluble matter , it neutralized with 10% citric acid 
aqueous solution . including ihewaler il filtered and dried 
precipitated crystal . 

When crystal which it acquires is refined with silica gel 
column chromatography (hexane :acetone =2:1 ) (S ) - 
5-benzyloxy -3- t-butoxycarbonyl -1- hydroxymethyl -1,2- 
dihydro pyrrolo [2 and 3 -c ] carbazole of pale yellow crystal 
acquired 85.1 mg (96%). 
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[0076] [0076] 







h*,^ 18 3~184 0 C 














melting point 183-184* 












C27H28N2 04 


tLX 










elemental analysis 


values 


C27H28N204 


With doing 










It* 


urn C 


72. 95 


:H, 


6. 35 


:N 


6 




30 


Calculation 


Calculation value C 


72. 95 


:H, 


6. 35 


:N 


6 




30 



7c 7. 

[0077] [0077] 

[Hj5t0fl 4] [Working Example 4 ] 

[0078] [0078] 

Ut 104] [Chemical Formula 104 ] 
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Ci 



Boc 



[0079] 

5-^>v;b7t-+v-3-t-^>Jrv*;u7K-;u-i-tK 
p+v^u-U-vtKpepp^-c]*^/^/ 

—)l> 4.8mg(0.011mmol)<!:h l J7x-;b7fNX7'r> 
5.7mg(0.022mmol)£v^ □ 0.1ml dr^h 

7tKP77> 0.05ml [C;#ffiU H^bSt* 6.2 
/i l(0.065mmol)*»]7lT-WatfLfco 

A^n7hy77^-(A^:ft8lf^=5:l) 

■eaisif stiifeisa© 5-^>v;u^+v-3-t- 

^h+v*;b7K-;u-i-^pp>^;u-i,2-vtKP 

t°PP[2,3-c]*;i//^V-;i/^3.8mg(76%)f#btl 
7c o 

[0080] 



[0079] 

5 -benzyloxy -3- t-butoxycarbonyl -1- hydroxymethyl -1, 2- 
dihydro pyrrolo [2 and 3 -c ] carbazole 4.8mg (0.01 1 mmol ) 
with it melted triphenyl phosphine 5.7mg (0.022 mmol ) in 
dichloromethanc 0. 1 ml and lelrahydrofuran 0.05ml . 
overnight it agitated including carbon tetrachloride 6.2;mu 1 
(0.065 mmol ). 

Removing solvent , when it refines residue which it acquires 
with silica gel column chromatography (hexane :ethylacetate 
=5:1 ) 5 -benzyloxy -3- t-butoxycarbonyl -1- chloromethyl -1, 
2- dihydro pyrrolo [2 and 3 -c ] carbazole of colorless crystal 
acquired 3.8 mg (76%). 



Page 68 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1996034787A 



1996-2-6 



NMR(CDC1 3 )<5:1.61(9H,s), 3.48(lH,t,J=10H 
z), 4.01~4.04(lH,m), 4.11~4.19(2H,m), 4.31(1 
H,m), 5.27(2H,s), 7.24(1 H,dd,J=2Hz,J=8Hz), 7. 
39~7.52(8H,m), 7.91(lH,d,J=8Hz), 8.25(lH,s)„ 

[0081] 

[3WJ 5] 

[0082] 

lit 105] 



nmr (CDCKsub>3</sub> );de: 1.61 (9 H, s ), 3.48 (1 H, t, 
J=10Hz),4.01 -4.04(1 H,m),4.11 - 4.19 (2 H, m ), 4.31(1 
H, m ), 5.27 (2 H, s ), 7.24 (1 H, dd, J=2Hz , J=8Hz ), 7.39 - 
7.52 (8 H, m ), 7.91 (1 H, d, J=8Hz ), 8.25 (1 H, s ). 

[0081] 

[Working Example 5 ] 
[0082] 

[Chemical Formula 105 ] 




Boc 



[0083] 

5-^>v;^+v-3-t-?>+v*^7K-;u-i->7 

□ □^;U-l,2-vtKPt°PP[2,3-c]*;bAV- 



5 -benzyloxy -3- t-butoxycarbonyl -1- chloromethyl -1,2- 
dihydro pyrrolo [2 and 3 -c ] carbazole 3.8mg (8.2 mmol ) 
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Jl> 3.8mg(8.2mmol)<!: 10%/^v^A^*2.3mg 
^h7tKP77>0.1mllcg;SL,iK; < pT25% 
^lt7>^-^7 A7K;#;S 27 u 1 £;TSTU 5 B#P B 1 

;i/-5- 1 Kp + v- 1 ,2- v t K □ t° □ □ [2,3-c]*;u/ ^ 

V— ;U7b< 2.9mg(85%)f»e>*Lfc 0 
[0084] 

NMR(CDC1 3 )<5:1.61(9H,s), 3.46(lH,t,J=llH 

z), 4.01~4.03(lH,m), 4.10~4.17(2H,m), 4.28(1 

H,m), 6.55~6.77(lH,br), 7.23(lH,m), 7.41-7.4 

8(2H,m), 7.75(lH,brs), 7.89(lH,d,J=8Hz), 8.26 

(lH,brs)o 

[0085] 

[Hffitf'J 6] 

[0086] 

Ut 106] 



1996-2-6 

with suspension it designated 10% palladium-carbon 2.3mg as 
tetrahydrofuran 0.1 ml , dripped under ice cooling 
25%ammonium formate aqueous solution 27;mu 1 , 5 hours 
agitated. 

Diluting with ethylacetate , when it filters insoluble matter , 
after drying with anhydrous sodium sulfate , it removes 
solvent , 3 -t-butoxycarbonyl -1- chloromethyl -5 -hydroxy -1, 
2- dihydro pyrrolo [2 and 3 -c ] carbazole of colorless crystal 
acquired 2.9 mg (85%). 

[0084] 

nmr (CDCKsub>3</sub> );de: 1.61 (9 H, s ), 3.46 (1 H, t, 
J=llHz ), 4.01 - 4.03 (1 H, m ), 4.10 - 4.17 (2 H, m ), 4.28(1 
H, m ), 6.55 - 6.77 (1 H, br ), 7.23 (1 H, m ), 7.41 - 7.48 (2 H, 
m ), 7.75 (1 H, brs ), 7.89 (1 H, d, J=8Hz ), 8.26(1 H, brs ). 

[0085] 

[Working Example 6 ] 
[0086] 

[Chemical Formula 106 ] 
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HN 

HO' 




OMe 



[0087] 

3-t-^h+v*;u7K-;u-i-^pp>^;u-5-tKp 

+V-l,2-vtKPt°PP[2,3-c]*;U/^V-;U 2.8 
mg(7.8mmol)[C 3M i£ -Ib^Kfft-ltltx^U 0.5ml 

2 mmmwuz^mmim^ 

Ltz, 

SlIC 5,6,7-h l J>h+V-lH-'T>K-;U-2-*;U 
7H>lt 2.1mg(8.2mmol)<!: l-(3-v>^;i/75/^ 
Pt°yb)-3-X^;b*;b7Ki/-r5KiSltiS4.7mg(25 
mmol)^7JPX., v>^;U7^;bA75K 82//1 

v'J^y^^^A^P^h^^^-C^PPTfxiU 
A:^y-;i/=10:l)1?«Sl-r*i:»lfelgftfl) 1- 
^□□^;U-5-tKP+V-3-(5,6,7-MjyMp>-l 

H--f>K— ;i/-2--f;i/*;i/#=;i/)-u-S?tKPif 

□ □[2,3-c]*;U/W— 1.9mg(47%)r#btl 



OMe 



OMe 



[0087] 

3 -t-butoxycarbonyl -1- chloromethyl -5-hydroxy -1, 2- 
dihydro pyrrolo in [2 and 3 -c ] carbazole 2.8mg (7.8 mmol ) 
2 hours after agitating, solvent wasremoved with room 
temperature including 3 Mhydrogen chloride -ethylacetate 
0.5ml. 



In residue overnight it agitated in dimethylformamide 82;mu 1 
5, 6 and 7-trimethoxy -lH-indole -2- carboxylic acid 2.1mg 
(8.2 mmol ) with 1 - (3 -dimethylaminopropyl ) - 3 -ethyl 
carbodiimide acetate 4.7mg including (25 mmol ). 

Diluting with chloroform , when water wash it does, after 
drying, removes solvent with anhydrous sodium sulfate and it 
refines residue which is acquiredwith silica gel column 
chromatography (chloroform methanol =10:1 ), 1 
-chloromethyl -5-hydroxy -3- (5, 6 and 7 -trimethoxy 
-lH-indole -2- ylcarbonyl ) - 1 and 2 -dihydro pyrrolo [2 and 
3 -c ] carbazole of the colorless crystal acquired 1 .9 mg 
(47%). 
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NMR(CDC1 3 )<5:3.40(lH,t,J=llHz), 3.92(3H, 
s), 3.97(lH,dd,J=2Hz,J=9Hz), 4.00(3H,s), 4.12 
~4.20(lH,m), 4.15(3H,s), 4.54(lH,t,J=9Hz), 4. 
73(lH,d,J=10Hz), 6.83(lH,s), 6.93(lH,d,J=2H 
z), 7.24(lH,m), 7.40~7.43(2H,m), 7.85(lH,d,J= 
8Hz), 8.47(lH,s), 8.58(lH,s), 9.65(lH,brs), 9.7 
l(lH,s)„ 




nmr (CDCKsub>3</sub> );de: 3.40 (1 H, t, J=l 1Hz ), 3.92 (3 
H, s ), 3.97 (1 H, dd, J=2Hz , J=9Hz ), 4.00 (3 H, s ), 4.12 - 
4.20 (1 H, m ), 4.15(3 H, s ), 4.54 (1 H, t, J=9Hz ), 4.73 (1 H, 
d, J=10Hz ), 6.83 (1 H, s ), 6.93 (1 H, d, J=2Hz ), 7.24 (1 H, 
m ), 7.40 - 7.43 (2 H, m ), 7.85(1 H, d, J=8Hz ), 8.47 (1 H, s ), 
8.58 (1 H, s ), 9.65 (1 H, brs ), 9.71 (1 H, s ). 

[0089] 

[Working Example 7 ] 
[0090] 

[Chemical Formula 107 ] 



- — cje 



H 



[0091] 

(S)-3-t-^h+v*;b7K-;u-i-^pp>^;u-5-t 

KP+v-l,2-vtKPt°PP[2,3-c]*;UMV- 
;K ll.lmg(30jumol)[c 3M i^b7K*-M£x^ 
;i/0.6ml^7JPK., ^Sf 1 BtraHMf Ltz&s 
£^£LT, ®$>*ltz&ffiz 5-(^>V~77>-2- 

-f;u*;b7rC-;b)75y-iH-^>K— iv-i-fuvi^. 

>lt 9.6mg(30//mol)<!: l-(3-v>^;U75/^P 
t°;i/)-3-X^;i,*;i,7Hi/-r5KiSltiS 17.3mg(90 
jUmol)£Jn;u v^b/rWUATSK 0.3ml 



[0091] 

(S ) - 3 -t-butoxycarbonyl -1- chloromethyl -5-hydroxy -1, 2- 
dihydro pyrrolo in [2 and 3 -c ] carbazole , ll.lmg (30;mu 
mol ) I hour alter agiuuing. removing the solvent with room 
temperature including 3 Mhydrogen chloride -ethylacetate 
0.6ml , in residue which it acquiresin dimethylformamide 
0.3ml , overnight it agitated with room temperature 5 - 
(benzofuran -2- ylcarbonyl ) amino -lH-indole -2- carboxylic 
acid 9.6mg (30;mu mol )with 1 - (3 -dimethylaminopropyl ) - 
3 -ethyl carbodiimide acetate 17.3mg including (90;mu mol ). 



It filtered precipitated crystal including water, water wash , 
dried. 



^ihtltz^^iiy'Jtl^fl^tl^Ix^a-^b^f-py When crystal which it acquires is refined with silica gel 
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(^PPTfx^A:^/— ;U:7-feh>=10:l:0.5) 

-2-^;i/*;i/7K-;u)75y]-iH-^>K— ;u-2-^r;i/ 
*;U7K-;u]-i-^PPy^U-5-tKP+v-l,2-v 
t KP tf P P [2,3-c]*;U V— 14.0mg(82%) 

[0092] 

NMR(DMSOd 6 ) 5 :3.84(lH,dd,J=8Hz,J=l 1Hz), 
4.04(lH,dd,J=3Hz,J=llHz), 4.36(lH,m), 4.65 
(lH,d,J=HHz), 4.84(lH,t,J=10Hz), 7.17-7.19(2 
H,m), 7.37(lH,d,J=7Hz), 7.41(lH,d,J=9Hz), 7. 
49~7.54(3H,m), 7.62(lH,dd,J=2Hz,J=9Hz), 7.7 
3(lH,d,J=8Hz), 7.77(lH,s), 7.83(1 H,d,J=8Hz), 
7.94(lH,d,J=8Hz), 8.02(lH,brs), 8.23(lH,s), 1 
0.10(lH,s), 10.47(lH,s), 11.21(lH,s), 11.71(1 
H,s). 

[Qf] D 24 =+83° (C=0.20,^h7tKP77>)o 



[0093] 

mmm 8] 

[0094] 



lit 108] 




N' 
H 



[0095] 

(S)-3-[5-[eoy77>-2-^;u*>ii,7H-;u)75y] 
-lH-^>K-^-2-^*^7tt"-;i,]-i->7PP>^ 



column chromatography (chloroform : methanol : acetone 
=10:1:0.5 ) (S ) - 3 -[5 - [ (benzofuran -2- ylcarbonyl ) 
amino ] - 1 H-indole -2- ylcarbonyl ] - 1 -chloromethyl 
-5-hydroxy -1,2- dihydro pyrrolo [2 and 3 -c ] carbazole of 
yellow crystal acquired 14.0 mg (82%). 

[0092] 

nmr (DMSOd<sub>6</sub> );de: 3.84 (1 H, dd, J=8Hz , 
J=llHz ), 4.04 (1 H, dd, J=3Hz , J=llHz ), 4.36 (1 H, m ), 
4.65 (1 H, d, J=l 1Hz ), 4.84 (1 H, t, J=10Hz ), 7.17 - 7.19(2 
H, m ), 7.37 (1 H, d, J=7Hz ), 7.41 (1 H, d, J=9Hz ), 7.49 - 
7.54 (3 H, m ), 7.62 (1 H, dd, J=2Hz , J=9Hz ), 7.73 (1 H, d, 
J=8Hz ), 7.77 (1 H, s ), 7.83(1 H, d, J=8Hz ), 7.94 (1 H, d, 
J=8Hz ), 8.02 (1 H, brs ), 8.23 (1 H, s ), 10.10 (1 H, s ), 10.47 
(1 H,s), 11.21 (1 H, s), 11.71 (1 H,s). 

[;al] <sub>D</sub><sup>24</sup>=+83* (C=0.20, 
tetrahydrofuran ). 

[0093] 

[Working Example 8 ] 
[0094] 

[Chemical Formula 108 ] 




[0095] 

(S ) - 3 - [5 - [ (benzofuran -2- ylcarbonyl ) amino ] - 1 
H-indole -2- ylcarbonyl ] - 1 -chloromethyl -5-hydroxy -1, 2- 
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;i/-5-tKP+v-i,2-vtKnt°pp[2,3-c]*;i//< 

V 8.4mg(l 5 U mol)£7-tr h- h'J l\, 1 .5ml |C 
18;fiU US-vT+ftv^P^AOJ-T-O^-b^ 
4.3// 1(28 jUmol^JPK.^S'e 5 BtPalJIIfL 
tz a 

0.5M 1 J>lt-7K** l J^A7K;#;S-e+WLT, 



^-(^□□7fs;UA : y'S!y-;i/:7irh>=10:l:0.5) 

>V~77>-2-'T;i/*;i/7K-;u)75y]-iH-'r>K 
-;i/-2-^r;i/*;i/7K-;i,]-i,2,io,iOa-^h7tKP 
v^P^P/\[1^3,4]t°PP[2,3-c];fo,IUKy— JU- 
4(5H)-5j->7b< 5.5mg(71%)#b^Lfc„ 

[0096] 

NMR(DMSOd 6 ) 8 :1.70(lH,t,J=4Hz), 2.11(1H, 
dd,J=4Hz,J=7Hz), 3.46(lH,m), 4.59(lH,d,J=10 
Hz), 4.69(lH,dd,J=5Hz,J=10Hz), 6.94(lH,s), 7. 
ll(lH,t,J=7Hz), 7.26(lH,s), 7.32(lH,t,J=8Hz), 
7.37(lH,t,J=7Hz), 7.47~7.52(3H,m), 7.59(lH,d, 
J=8Hz), 7.64(lH,dd,J=2Hz,J=9Hz), 7.72(lH,d,J 
=8Hz), 7.76(lH,s), 7.82(1 H,d,J=7Hz), 8.24(1H, 
d,J=2Hz), 10.47(lH,s), 11.87(2H,s). 

[Qf] D 24 =+216° (C=0.20, ^h^tKP^^o 



[0097] 

%m\ i 

P388 ffl^t«MPI«Stt;P388 Mmt 2mM <D<? 
;i/$5X lOOjt/g/ml (D^iS*^-V'rv>, 10% 
(D^ttlb^^^ifaitS^ 5UM(D 2-/W KP* 
yif/l/vXJ^^K^tt RPMI1640 igitij(* 
B*8[38(«5). *K)£ffl^TPSLfc 0 



9X10 3 ffl(Dffl^^96^x;U^b-h[ctfflL, 

t^V^bff)^ (Mosmann,T . , J. Immunol .Met 
h.,65,55-63,1983)[C2f 3-[4,5-V>f 7V 

-;i/-2-^;i/]-2,5-v7x--;u^h7V ,| J^A^ 

□■7-rK(MTT)*a5E-r<sffi*tLr, ib-^© 



0%PI«;lJ!<tLTMigMPI«;£tt£SlL/c o 



1996-2-6 

dihydro pyrrolo suspension it designated [2 and 3 -c ] 
carbazole 8.4mg (15;mu mol ) as acetonitrile 1.5ml , 5 hours 
it agitated with room temperature 1 and 8 -diazabicyclo [5, 4 
and 0] - 7-undecene 4.3 including the:mu I (28;mu mol ). 

0.5 Neutralizing with Mpotassium dihydrogen phosphate 
aqueous solution , it filtered precipitated crystal including 
thewater, water wash , dried. 

When crystal which it acquires is refined with silica gel 
column chromatography (chloroform methanol :acetone 
=10:1:0.5 ) (9 cR, lOaS ) - 2 -[5 - [ (benzofuran -2- 
ylcarbonyl ) amino ] - 1 H-indole -2- ylcarbonyl ] - 1, 2, 10 
and 10 a- [tetorahidoroshikuropuropa ] [1 &apos; :3, 4 ] 
pyrrolo [2 and 3 -c ] carbazole -4 of pale yellow crystal (5 H ) 
-on acquired 5.5 mg (71%). 

[0096] 

nmr (DMSOd<sub>6</sub> );de: 1.70(1 H, t, J=4Hz ), 2.11 
(1 H, dd, J=4Hz , J=7Hz ), 3.46 (1 H, m ), 4.59 (1 H, d, 
J=10Hz ), 4.69 (1 H, dd, J=5Hz , J=10Hz ), 6.94 (1 H, s ),7.1 1 
(1 H, t, J=7Hz ), 7.26 (1 H, s ), 7.32 (1 H, t, J=8Hz ), 7.37 (1 
H, t, J=7Hz ), 7.47 - 7.52 (3 H, m ), 7.59 (1 H, d, J=8Hz ), 
7.64 (1 H, dd, J=2Hz , J=9Hz ),7.72 (1 H, d, J=8Hz ), 7.76 (1 
H, s ), 7.82 (1 H, d, J=7Hz ), 8.24 (1 H, d, J=2Hz ), 10.47 (1 
H,s), 11.87 (2 H, s). 

[;al] <sub>D</subxsup>24</sup>=+216* (C=0.20, 
tetrahydrofuran ). 

[0097] 

Working Example 1 

As for P388cell growth inhibiting activity ;P388cell you 
adjusted non- working conversion fetal calf serum and5;mu M 
ofkanamycin sulfate , 10% of glutamine , 100;mu g/ml of 2 
niM making use of RPMI1640 culture medium (Dainippon 
Pharmaceutical Co., Ltd. , Osaka ) which 2 -hydroxy ethyl 
disulfide is included. 

9 X 10<sup>3</sup> seeding it designated cell as 96 well 
plate . il meltedmakmg use of dimethyl sulfoxide . compound 
being tested and 72 hours which are dilutedappropriately with 
culture medium it contacted in carbon dioxide gas incubator . 

living cell number after compound treatment culture was 
measured according to method (Mosmann, T., Journal of 
Immunology (0022 - 1767, JOIMA3 ) Meth., 65, 55-63, 
1983 ) of moss man and others, 3 - [4 and 5 -dimethyl thiazole 
-2- yl ] - 2 and 5 -diphenyl tetrazolium bromide as the 
capacity which reduces (MTT ). 

cell growth inhibiting activity was displayed as 50% 
inhibition concentration u hich was calculated from ratioof 
growth of compound treated cell for growth of untreated cell 
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[0098] 

mmm 2 

=IP>26-7^X|Sfiifi[Cxt-r-53a]^;lxl0 6 fi 
0=IP>26!jffl^CDF- 1 t|-7^X(B*XXX 

Jlf$Mfrb1bl^£l£^L7c 0 

WJBila>¥$M*M(C)<Dit(T/C)frS>f#S> 
tLfcH«ig5ifflti|*(TGI%=(l-T/C) x I00)£t 

[0099] 

[ii] 



and relationship of compound concentration . 
[0098] 

Working Example 2 

Effect for cologne 26mouth colon cancer ; 1 X 
10<sup>6</sup> cologne 26cell transplant was designatedas 
subcutaneous of axilla section of CDF-<sub>K/sub>female 
mouth (Japan SRC Ltd. , beach pine ), tumor after the 
transplant 6 day which is verified by touching finger 
compound wasprescribed from one time , tail vein . 

After compound prescribing it measured weight of tumor 
which the avulsion is made 1 th week , it made antineoplasty 
effect even tumor weight of the compound treated group (T ) 
with with tumor growth suppression rate (TGI%= (1 -T/C ) X 
100 ) which is acquired from ratio (T/C ) ofeven tumor weight 
(C ) of control group . 

[0099] 

[Tabic 1 ] 





mmmm 

P38 8 (IC 50 ) 
n g/m 1 


mmm 

Colon26 (dose) 
TGI%. (mg/kg) 


mm 


0. 1 1 


44 (2. 0) 




0. 059 


89 (1. 0) 
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